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(54) SPEAKER EQUIPMENT 

(57)Abstract: 

PURPOSE: To easily control the directivity over a wide 
frequency band by driving a group of digital filters, to 
which a common input signal is supplied corresponding 
to individual speakers of a speaker group with 
characteristics changed for the purpose of controlling the 
directivity, by a required sampling frequency. 
CONSTITUTION: A high frequency band audio signal 
passing an HPF 22 is supplied to digital filters DF1 to 
DFm of a filter unit 24 of the filter group. Filter 
characteristics of these filters DF1 to DFm are controlled 
to control the directivity of high frequency band sounds 
outputted from a high frequency band speaker unit 28 
having corresponding plane arrangement type speakers 
SP1 to SPm. The control on the low frequency band side 
is performed in the same manner. The filter unit 24 and a low-pass filter unit 32 are controlled 
through a controller (CPU) 38 and are driven by the sampling frequency corresponding to the 
reproducing frequency band of the corresponding speaker group, and the directivity is easily 
controlled over a wide frequency band by divisional control corresponding to the reproducing 
frequency band. 
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I 

ivy >'W^'«)#{4Sr^!e+-5 w i: J: 13 StJ^J+S;^ t*- 

Bo 
[000 1] 

5, 

[0 0 0 21 

[0 0 0 3] J^f-*(Otg(Sjtt?^*^-r5SStc 

* - > BT-$) ^■f)^m<ny^\^—ti=^=-yV'^ {$cotPI5t-^> 

{vtpt^S h — :/y-f wM) co;^ t°— J; fj^Hlf^co:^ 

"f-i -y^ /^y -< i^-^ ^m^^xtB^'&^<'^ — >^W.%^'^\^ 
J: 5 fc: tfc;^ f-:* v^;^7' A;i5Bg^$ixTi/^5 

2-239798 ^^i^ffO , LT. El 2 
[0 O 0 4] ia2{C*JI/^T. ??F*1 0. 12, 1 4 f±-?- 
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4 1^9 (fi^;tWfF I R (Finite Impulse Response ) 7 
-f 1 6 - K 16-2, 1 6 - n "k-^^f-. Tl^ 
2I±, nficOTVT"! 8 - K 18-2. 1 
8-n$-^i9^, ;^t''-:*^ 1 4»4> n u^'i^'co 
;^ f— h 2 0- 1 . 20-2, -, 2 0-n^ 
^tP. ^LT, 7'v'^'/l'7-f /W^l¥l 0f^<Df^v?^/W7 

/W^ 1 6 - K 16-2, 1 6 - n fi, ^il^ 
tb, T^y-fM 1 2F*9<OT>'7*l 8 - 1 , 18-2, 

1 8-n<Sr:/^L•C;^e— ;*apl 4 rtw;^ f— :*:x- y h 

2 0-1, 20-2, ■-, 2 O-ntC^j^^HTl^So 
s^c, ■f= v=^/l'>'-r/l':J'l¥ ] 0rtroxv^^/U-7^7l':J' 1 
6-1, 16-2, -■, 16-nlCli, 

(0 0 0 5] tJl±<Ol*fi£t-*il/>T, 7's;'^'/l'7-f-'P^' 1 
6-1, 16-2,--, 1 6-nC07^/V-^il^^PS 
•rSwirfcJ; t), ^t°— ;*^-S' h 2 0- 1 , 2 0- 

[0 0 0 6] 

[%0J/55/5?^tJ:5 ±f5El2{C7p-r<t5'fc 

fi, mw^mwii-^cox. mmiELi-mmkw±-r^o 

J?), >^f-;^co}t|6]tt/45|i||8|(c/^i9, fcS(,>tt^J^^F^ 
[0 0 0 7] rv^^>'i^7-c/i':J'SrF 1 Ry-^/^^ 

^&\'^mmm-^xmf^m^mmLXo t-tit. 

[0 0 0 8] ;$:M0Jf±, ±tStie*coaSISt;^^-C^$H 
[0 0 0 9] 

S^e-^aSSfd^Ji/^T, *iiA;Offi-§-coS±^i^lc:fc; 
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y V ^/g T'^Sb $ ix5 J: 5 t-ISj* ^ tux I > 5 d 
[0 0 1 0] 

^^-timK^jt^'t^y''y^^^y^^^^m\^n\^x\±. f- 
i:. ^m^h^m^x^a^^m(on^^m\^f^f^-:>xm 

[001 1 ] 

TT^tx. (A) ft-?:coyo ';/>J7|lISr*L. (B) 
[ 0 0 1 2 ] El 1 (A) {Ci^-r J: 0 tw, :7. 
MAMt^^l- I N/j^55/-^'l'^^';^:7^/i.^ 2 2 ^^LT 

hS Pi --SPm t^mmm^fX^H: 0 \^ 

/<^oTv>^o *ffiA;^ft-§-iffiT- 1 Nt^h^^^ ^<y^y ■>( 

^2 2^:/^UT^>^ t--;^::^- hs Pi Pm (c:5«J 

^/V^DFi -DFn, *5j:t>*:itbtii:^iJ/^T>7''A] - 
An, Pi ^ S Pn, fC->[t-T*f 

^6LT^¥A^«^^^^TV^5o W±co^^|^tc:4ol^•r. -r'v' 
i$^/W7^/l'i$'DFi --DFni . T>"fA\ --An, 
ti=L-y hS Pi Pm xv^^-'^:7^ 

2 8 i:#it^ti.So 

[0 0 13] [^^(CLT. *iaA;^ft#*S^-I N;i-e>n 
— /N'>?.:7-</Ui$' 3 0^^LT-ffiiccO'f{SipJffl;:^b''-;^:x 

:=^^/hsPi Pn co-en-^r'nic^dssaa^tu 

XM%%(D^^'^^'M^^^)^7^'d-ti=^^y hSPi 

ff-i-ffi^- I \^i)^h^—^<:^y 4 3 0 $r:^>LT^;^ e 
-;t7^:=i:y h S Pi -SPp {CjiJ^ ^5>ll!5^cOff ^n^JC 
Ji. HJ^-r^cJ: ^tcxv^^/^:7^/b^DFi ---DPn jo 
ctLJ^dtltaa'U^^^TVT'Ai -An t-^y>^\^-^=^=^y 
hSPi -SPn (C-^t--Cx+Cc:>LTf?AS^$ttTl^ 



Fn . r >-fK\ -An . f-;^^^ h S P i 
Pn fi. xv^i$^/i-7>f /i-^ffi^3 2 . T^zfm 

3 4. *{g:igc«;^e'-:*^^:y h«3 6 irlt^-t^rbJa-So 
[0 0 1 4] m%^'f'y^f^y^f^^M2A}h(0^y''y^ 
fVy 4 jV^^DY \ --DFn, STJ^-r':^^^^>^^/^;$^l¥3 2 
I^<r>^xv?^^^^7^yPi^?DFi '-'DFn ^-fi. ^ >^ h d 
(CPU) ?>%f)^h(0\t%^AQ. A2t^Wm.^^ 
Tl^So d (^^t#^ 4 0 . 4 2 SriiUT^ V h 3 
%t^h\t. ^v'iy^juy^/u^DFi --DFdi . DFi 
10 -DFn \Z'ttl^*ivm^(Oy ^ /U^m^y^—'^ ah i. 
a h j ;55|3;;$$;h.5o y ^ ^i^^i^M'f-^ a h i ^ ah 
j j/^y 4 4tC|&Jrt$nX*5«9. A;^=^-^'-K4 
6<om^^^m^X^X;<^]) 4 4\Z^m^tltcy^/\^^ 
^sWcf-^^m^ir^i^^/l^y-i/l^^DFi -^DFn, . D 
Fi -DFn fr-IS:^^n?)o 

[0 0 1 5] lai (B) tC/T^-Tct 0 l-x iSiiEfflp^e-;^ 
hSPi -SPm fi. -::^rS] m±li£. yM#tt 

20 sPi -sPn *i> m^i:£ymWM:^\^) 

5o ^c^jo. :y h S Pi — S Pm l:i 

e-:;^:^- >y h S Pi ---SPn fii?^ t< 
m^Xhi>o :^\^-ti=^=^y hcoW^ii|&Sc«Bia. 

g]] (B) \Zilt6\^^X. yim^'^com^U^^. y ttfl 

[0016] y'iy^ J^y ^l^^DY \ --DFni > DFi 
-DFn Ji. Xv^^/WS^^O^a^i^a (DSP: digital 
signal processor) tCj:(9l|Ja^tL> -^6^3^^ fff^Sli F 
40 I R (finite impulse response ) y X^^^fh 

(A L U : arithmetic logic unit ) bs 

yiN^rl&^'f^ROM (read only memory) . "f—^^O 
t&^^tr^RAM (random access memory) :Joctl/7^— 
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[0 0 1 7] /iio. y'ly^Jl^y^/U^DFx -^DFm . 
DFi --DFn <om^ yy^m. fiPJ 

= 2. 5KHz) 2 2fcJ:t)i«igE^:J>;ii5fl&ttl^ti. 

Uv'iy^^^-DF] —DFm ;6^^<OtB;':jfi. T^zfA 
1 -Am <^:J^tTIgi^ffl;^ t'-;/7^^y hS P] S P 
in tcetf&^ttSo r:iT% -rv^^/Uy^^/V^DFi -D 
Fm ^(O-t^^'T^y ^^/ilife^f s =2 0KHzT-|B 
Sij^-^btL. 2. 5 KH z - 1 OKH z c7)tElfflTi«i^>ffl 
;^e-:^:3.-:y hSPi -SPni (Dmi^it^Mm't 

[0 0 18] Sfc. *3lA;^lf -i-iSS^ I N;!>^5>cO*ilA 
;;(5ff-§-fi:. /^>r h^>f 3 0 «9 ^ig^^)';!/^:^ 

y^;u^DF\ ---OFn ^*t<otfcJ;':jfi. T^^^^Ai 
An t:lJ\^\^X^i&mm:^^^-:^^=^y HSPi -S Pn 

•r. ^MKMB^t^^'y^ ^^y ^ ^^^1>F \ -DFn 
iSg^tcW*&^*x6 J:'>tcLTt><tv^ MfS-rv^^/i--7^ 

/U^DFi -DFn ^COf-V:?'^ >'i/i^i6fcFs = 
5 KH z 'eig8Jb^-^?:>tt. 0^5KHz(OmmX^'Pi&^ 

[0 0 1 9] _bfE*^PJco^J5EiyiJ{;iJ:2>^e-:5^7ia^g(c: 
tTV\ hco^g[^^4S:^^W"t• 
[0 0 2 01 Sfc. #7=v^^/i':7^/u^(7:)^^tgco{?.^ 
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V? ^ yi- ^ CO 7 ^ ^> ^ Sr lEfg L T V > S 7" - y y P 

(0 02 1 ] ^^i-o. lltSlJ*Jtc:ro\/^T*i. 7=;/^/U7>fyw 
^fi. F I R>^-</l-^T'«l^^tuTl^5/5^ I I R (In 
finite Impulse Response ) i ^ L"C 

[0 0 2 2] S/c. HJSCTtc^QiNXfi. #-rv^^/^7H' 
/u^(0«|^$rf^i:(c LTV>575^ ^y^iy^/i^y^/\^i$f<D 

{^M¥3- 1 9 7 8 6 4€-) \ZX^mn^i^X\^^^ 
^fi1#r^¥ 2-239798 #^^) t^iS/Bl^agT-fc 

So 

[0 0 2 3] 

mji^^A(on±i:0immy\^^-tfmxn^\ e.o. isi^ffl 

mir^Z.t^^X^^. 

(A) n-yu ^y^mxh^ s (B) :^(7)gfiB^ 
[ia2] V^m(D ys :^ ^^m(Dy^ ^ y^mxh^o 

30 2 6'-T>'y'm 

2 8- -iiiigcffl;^ t"— :y h 

3 2 -'fi^^^^y>(^i^^U 
3 4 "T>^:/H¥ 
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